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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 13 is rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
Victoria et al (US Patent No. 6,176,152). 

Regarding Claim 13, Victoria et al disclose a differential housing comprising: 
a bell shaped body extending between a cylindrical, first end (32) and an opposing 
annular second end (34); a ring gear (44) integrally formed in the in the opposing 
annular second end (34), (Col 3, Lines 33-44, Fig. 2, #'s 32, 34, and 44). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1, 2, 4-6, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Victoria et al (US Patent No. 6,176,152), in view of Nishimura (US 
Patent No. 5,774,986). 

Regarding Claim 1 Victoria et al discloses a method of making a differential housing 
(32, 34) having a ring gear (44) integrally formed therein, said method comprising the 
steps of: 

providing a housing blank (94) having an annular rim (which later forms reference 
number 42); supporting the housing blank (94) in a rotatable holding tool (96) so that the 
annular rim extends radially outwardly from the holding tool for rotation therewith; 
rotating the holding tool (Col 5, Lines 54-67, Col 6, Lines 1-4, Lines 10-46, Figs. 9, 10, 
1 1 , #'s 32, 34, 42, 44, 94, 96). It is the examiner's interpretation of the prior art that the 
annular rim (42) is flow-formed from the lower housing portion (32) of the differential 
housing (74), (Col 5, Lines 63-67, Fig. 10). 

Regarding Claim 1 , Victoria et al does not disclose a method of making a differential 
housing, said method comprising the steps of: 

applying a gear forming tool for engaging the lip during rotation of the holding tool, 
whereby a plurality of teeth are formed along the lip to form the ring gear. 
Note that Victoria et al discloses welding a preformed ring gear to the flange of the 
formed differential housing. 

For the purposes of the art rejection above, Nishimura is in the same field of endeavor 
of forming differential housing mechanisms and discloses applying a gear forming tool 
(36) for engaging the lip (38) during rotation of the holding tool (24), whereby a plurality 
of teeth (16) are formed along the lip (38) to form the ring gear (See abstract, also Col 

5, Lines 11-21, Figs. 5 and 5A, #'s 16, 24, and 36). This is an integral forming step 
wherein reduction in thickness is avoided resulting in a reduction in production cost. 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Nishimura with the disclosure of Victoria et al for 
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the benefit of integrally forming the gear assembly, reducing the cost and more 
efficiently producing a differential gear housing and ring gear. 

Regarding Claim 2, Victoria et al discloses a method of making a differential housing 
(32, 34) of claim 1 further including the step of applying a first thickening tool (99) for 
engaging the annular rim (42) during rotation of the holding tool (96) wherein the 
annular rim (42) is plastically deformed (Col 5, Lines 33-38 and Lines 63-67, Col 6, 
Lines 1-4, Figs. 9 and 10, #'s 42, 96, 99). 

Note, Victoria et al does not explicitly teach plastically deforming the annular rim (42) to 
form a lip, however it does teach the housing blank (94) being plastically deformed by a 
set of forming rollers (98, 99) (Col 5, Lines 33-38, Fig. 9, #'s 94, 96, 98 and 99). The 
annular rim (42) is formed from the housing blank (94), therefore, it would have been 
obvious to a person of ordinary skill in the art at the time of the invention that annular 
rim (42) would be simultaneously plastically deformed, and a lip would be formed from 
the annular rim (42) during this process. 

Regarding Claim 4, Victoria et al discloses a method of making a differential housing 
(32, 34) of claim 2, further including applying additional thickening tools(Col 5, Lines 28- 
32). 

Regarding Claim 4, Victoria et al does not disclose a method further including applying 
additional thickening tools (36, 40) to plastically deform the annular rim to a desired lip 
dimension (See abstract, also, Col 5, Lines 11-21, Figs. 5 and 5A, #'s 16, 24, and 36). 

In the same field of endeavor forming differential housing mechanisms, Nishimura 
discloses a method further including applying additional thickening tools to plastically 
deform the annular rim (38) to a desired lip dimension (Col 5, Lines 46-55, Fig. 7, #'s 
16, 24, 38, 40). It would have been obvious to a person of ordinary skill in the art at the 
time of the invention to combine the disclosure of Nishimura with the disclosure of 
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Victoria et al for the benefit of adding adequate strength to the central portion of the 
annular rim. 

Regarding Claim 5, Victoria et al discloses a method of making a differential housing of 
claim 2, wherein the first thickening tool (99) is displaced towards the holding tool (96) 
for deforming the annular rim (42), (Col 5, Lines 33-38, Fig. 9, #'s 94, 96, and 99). 

Regarding Claim 6, Victoria et al discloses a method wherein a ring gear (44) is 
adjoined to the annular rim (42) (Col 6, Lines 10-13). Victoria et al fails to disclose a 
method wherein the annular rim is pre-formed prior to providing the housing blank. 

In the same field of endeavor of forming differential housing mechanisms, Nishimura 
discloses a method of pre-forming an annular rim (38) from a circular piece of sheet 
metal (14) using a displaced thickening tool (36) for the benefit of integrally forming the 
gear assembly, reducing the cost and more efficiently producing a differential gear 
housing and ring gear, (Col 5, Lines 11-22, Figs. 5 and 5A, #'s 14, 36, and 38). It would 
have been obvious to a person of ordinary skill in the art at the time of the invention to 
combine the disclosure of Nishimura and the disclosure of Victoria et al for the benefit of 
integrally forming the gear assembly, reducing the cost and more efficiently producing a 
differential gear housing and ring gear. 

Regarding Claim 10, Victoria et al discloses a method of making a differential housing 
(32, 34) of claim 1 , wherein first thickening tool (99) is displaced towards the holding 
tool (96), (Col 5, Lines 33-38, Fig. 9, #'s 96 and 99). 

Regarding Claim 10, Victoria et al does not disclose a method wherein a gear forming 
tool is displaced towards the holding tool for forming the plurality of teeth. 

In the same field of endeavor of forming differential housing mechanisms, Nishimura 
discloses a method wherein the gear forming tool (42) is displaced towards the holding 
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tool (24) for forming the plurality of teeth (16) for the benefit of integrally forming the 
gear assembly, reducing the cost and more efficiently producing a differential gear 
housing and ring gear, (Col 5, Lines 39-43, Fig. 7, #'s 16, 24, and 42). It would have 
been obvious to a person of ordinary skill in the art at the time of the invention to 
combine the disclosure of Nishimura with the disclosure of Victoria et al of integrally 
forming the gear assembly, reducing the cost and more efficiently producing a 
differential gear housing and ring gear. 

Regarding Claim 1 1 , Victoria et al discloses the method of making a differential housing 
of claim 2; but fails to disclose a method wherein first and second rotatable holding tools 
are utilized successively to hold the housing blank for the step of applying the thickening 
tool and the step of applying the gear forming tool. 

In the same field of endeavor of forming differential housing mechanisms, Nishimura 
discloses a method wherein first and second rotatable holding tools (24 and 54) are 
utilized successively to hold the work piece for the step of applying the thickening tool 
(36) and the step of applying the gear forming tool (42) for the benefit of integrally 
forming the gear assembly, reducing the cost and more efficiently producing a 
differential gear housing and ring gear, (Col 5, Lines 1 1-22, Fig. 5 and 5A, #'s 20, 22, 24 
and 36; Col 5, Lines 54-67 and Col 6, Lines 7-12, Fig. 8, #'s 24 42, and 54). 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Nishimura with the disclosure of Victoria et al for 
the benefit of integrally forming the gear assembly, reducing the cost and more 
efficiently producing a differential gear housing and ring gear. 

Regarding Claim 12, the aforementioned art combination of Victoria et al and Nishimura 
disclose a method of making a differential housing of claim 1 , remains as previously 
applied. Nishimura discloses a method further including the step of removing material 
from the lip (38) prior to the step of applying the gear forming tool (42), (Col 5, Lines 11- 
22, Figs. 5A, 5B, #'s 24, 36, and 38 and Col 5, Lines 38-43, Fig. 7, #'s 16, 38, and 42). 
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5. Claims 3 and 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Victoria et al (US Patent No. 6,176,152), in view of Nishimura (US Patent No. 
5,774,986), in further view of Kaar (US Patent No. 4,790,1 66). 

Regarding Claim 3, Victoria et al discloses a method of making a differential housing of 
claim 2, but does not disclose a method wherein the thickening tool rotates in an 
opposite direction relative to the holding tool. 

For the purposes of the art rejection above, Nishimura is in the same field of endeavor 
of forming differential housing mechanisms and discloses a method wherein the 
thickening tool (30) rotates relative to the rotation of the holding tool (24) for the benefit 
of integrally forming the gear assembly, reducing the cost and more efficiently producing 
a differential gear housing and ring gear, (Col 4, Lines 31-37, Figs. 3 and 3A, #'s 24 and 
30). It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Nishimura with the disclosure of Victoria et al for 
the benefit of more efficiently forming the ring gear and differential gear housing. 

The aforementioned art combination of Victoria et al and Nishimura still fails to disclose 
a method wherein the gear forming tool is rotating in an opposite direction relative to the 
holding tool. 

In the analogous art of machining using rotary machine tools, Kaar discloses a method 
wherein two forming tools (40, 42) rotate in opposite directions for the benefit of 
integrally forming the gear assembly, reducing the cost and more efficiently producing a 
differential gear housing and ring gear, (Col 2, Lines 11-18, Fig. 1, #'s 40 and 42). It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure Kaar with the disclosures of Victoria et al and 
Nishimura for the benefit of integrally forming the gear assembly, reducing the cost and 
more efficiently producing a differential gear housing and ring gear. 
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Regarding Claim 9, the aforementioned art combination of Victoria et al and Nishimura 
disclose a method of making a differential housing of claim 1 . 

The aforementioned art combination of Victoria et al and Nishimura still fails to disclose 
a method wherein the gear forming tool is rotating in an opposite direction relative to the 
holding tool. 

For the purposes of the art rejection above, in the same field of endeavor of the 
analogous art of machining using rotary machine tools, Kaar discloses a method 
wherein two forming tools (40, 42) rotate in opposite directions for the benefit of 
integrally forming the gear assembly, reducing the cost and more efficiently producing a 
differential gear housing and ring gear, (Col 2, Lines 11-18, Fig. 1, #'s 40 and 42). It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Kaar with the disclosures of Victoria et al and 
Nishimura for the benefit of integrally forming the gear assembly, reducing the cost and 
more efficiently producing a differential gear housing and ring gear. 

6. Claims 7 and 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Victoria et al (US Patent No. 6,1 76,1 52), in view of Nishimura (US Patent No. 
5,774,986), in further view of Winkler et al (US Patent No. 3,793,703). 

Regarding Claim 7, the aforementioned art combination of Victoria et al and Nishimura 
disclose a method of making a differential housing of claim 1 . The aforementioned art 
combination fails to disclose a method further including the step of flow forming the 
annular rim prior to supporting the housing blank in the rotatable holding tool. 

In the same field of endeavor of forming differential housing mechanisms, Winkler et al 
discloses a method of providing a work piece (6) to be deformed inside a cavity defined 
by lower and upper dies (9, 10) having pre-shaped surfaces (13, 4 and 15), the upper 
die (1 0) moveable relative to the lower die (9) of a forging press (1 2), (Col 4, Lines 1 9- 
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29, Fig. 16, #'s 6, 9, 10, and 12-15). It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to combine the disclosure of Winkler with the 
disclosures of Victoria et al and Nishimura for the benefit of reducing the cost and 
amount of labor required forming the annular rim of the differential housing. 

Regarding Claim 8, in consideration of the aforementioned art combination of Victoria et 
al, Nishimura and Winkler et al as applied to claim 7 above, Winkler discloses a method 
of deforming a blank comprising: providing lower and upper dies (9, 10) having pre- 
shaped surfaces (13, 4 and 15), the upper die (10) moveable relative to the lower die 

(9) ; introducing the housing blank (6) onto the lower die (9) and moving the upper die 

(10) to compress the blank within a cavity defined by the upper and lower die pre- 
shaped surfaces (13, 4 and 15), (Col 4, Lines 19-37, Fig. 16, #'s 3, 6, 9, 10, and 12-15). 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Winkler with the disclosures of Victoria et al, and 
Nishimura for the benefit of cost savings and amount of labor required forming the 
annular rim of the differential housing. 

7. Claims14- 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Victoria et al (US Patent No. 6,1 76,1 52), in view of Fett (US Patent No. 6,689,009). 

Regarding Claims 14-17, Victoria et al disclose the differential housing as applied to 
claim 13; a method wherein the ring gear has a predetermined shape (Col 2, Lines 66- 
67 and Col 3 Lines 1-2, Fig 1, # 10), (Claim 15); the work piece being plastically 
deformable (Col 5, Lines 33-47, Fig. 9, #'s 70, 74, 94, 96, 98, and 99), (Claim 17). 

Regarding Claims 14-17, Victoria et al does not disclose a method wherein the ring gear 
extends radially beyond the opposing annular second end; the ring gear comprises a 
plurality of teeth; wherein the annular second end is plastically deformable for allowing 
the annular second end to attain the predetermined shape. 
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In the same field of endeavor of forming differential housing mechanisms, Fett discloses 
an integrated differential housing and ring gear member (112) including a radially 
extending substantially annular hollow body (114), the annular body (114) having a 
plurality of ring gear teeth (116) integrally formed on an outer peripheral surface thereof 
(Col 3, Lines 30-36), (Claim 14); a ring gear wherein the ring gear (112) comprises a 
plurality of teeth (116), (Col 3, Lines 34-36 and Col 3, Lines 46-48), (Claim 16); the 
integral formation of the ring gear in the annular second end of the work piece, for the 
benefit of integrally forming the gear assembly, reducing the cost and more efficiently 
producing a differential gear housing and ring gear, (Col 3, Lines 23-30, Figs. 5-7, #'s 1, 
3, and 112), (Claim 17). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to combine the disclosure of Fett and the disclosure of Victoria et al for the 
benefit of integrally forming the gear assembly, reducing the cost and more efficiently 
producing a differential gear housing and ring gear. 



Conclusion 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patent Examiner Bayan Salone whose telephone 
number is (571) 270-7739. The examiner can normally be reached on M-F, 8am- 
5:00pm (alternate Fridays off). 

If attempts to reach the examiner by telephon are unsuccessful, the examiner's 
supervisor, Angela Ortiz can be reached on (571) 272- 1206. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA). 

/Bayan Salone/ 



/Angela Ortiz/ 
Supervisory Patent Examiner, Art Unit 4151 



